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Chapter 2
Hydrologic Analysis

• Single-Event Model:
– Volume-Based Treatment BMPs

• Curve Number Changes
• Continuous Simulation Model:

– Flow Control BMPs
– Flow Rate-Based Treatment BMPs 

(and Volume-Based in Future)



Volume III
Chapter 3 - Flow Control Design

• Roof Downspout Controls:
On-site BMPs necessary for Manual 

Equivalency: 
– Infiltration Systems
– Dispersion Systems
– Perforated Stub-Out Connections



Volume III
Chapter 3 - Flow Control Design

• Detention Facilities: 
– Ponds, Tanks, Vaults, Others
– Control Structures

• Infiltration Facilities:
– Flow Control (NOT for Treatment)



Flow Control
Minimum Requirement # 7

• Purpose:
– To prevent increases in stream 

channel instability or erosion rates 
• Requires Adopting Flow Duration 

Standard:
– To control the extent of time that high 

flows discharge to streams



Minimum Requirement # 7
Flow Duration Standard

– Requires matching pre-
development discharge duration 
from ½ of 2-year  to  50-year 
peak flows

– Needs a calibrated Continuous 
Simulation Model to demonstrate 
compliance



Western Washington Hydrology Model
(WWHM)

• Based on EPA’s Hydrological 
Simulation Program - Fortran 
(HSPF) 

• Includes Graphic and Menu 
Screens to facilitate:  
– Data entry;  Program Execution; 

Output Analysis; and Design 
Reviews



Western Washington Hydrology Model
(WWHM)

• Uses Default calibrated 
parameters

• Locally calibrated parameters 
and/or rainfall data may be used 
with Ecology concurrence 

• Alternative models may be used 
with Ecology concurrence (e.g., 
King County Runoff Time Series)



zoom and pan controls or by the street address.

On the first screen:
User indicates the 
development location 
on the map. 



The  WWHM will 
select the rainfall gage 
and scale data for the 
selected spot.



Enter the 
development name 
and address here.

Enter the number of 
acres for each type of 
soil before development.

You can then apply any appropriate credit 
for infiltrating or dispersing roof runoff or 
for using Porous Pavement   

Run the model.



Western Washington Hydrology Model
(WWHM)

• Doesn’t provide Facility Sizing 
Algorithm

• Use a Commercial Software Package 
or a Spreadsheet (an example 
provided) to Size Facilities

• Input Facility Characteristics into the 
Model:
– Stage-Storage-Discharge Table



This screen allows the user to enter data 
which describes the storage facility based on 
the external pond sizing software.

After the data is entered, the WWHM will 
compute runoff with the storage facility 
and compare statistics.



Pre-developed Flow Frequency. Post-developed Flow Frequency.

Post-developed w/ pond Flow Frequency.



Performs flow duration analysis 
and plots Pre-developed and 
Post-developed w/ pond flow 
durations curves for comparison



WWHM determines compliance with 
the established guidelines and allow 
the user to generate a full report which 
can then be printed or saved.



WWHM Summary Report

• Site Information Summary:  
– Name; Address; Soils; Development 

Type; Acres
• Detention Pond Design:

– Stage/Storage Discharge Table
• Compares Runoff Statistics:

– Pre- Developed &  Post-Developed
• Determines Compliance



WWHM Menu Items

• File Menu:
– Save or Load project Information

• Tools Menu:
– Access Advanced Features - e.g.,  

Edit the Model Input Parameters
• Help Menu:

– Written and On-line Documentation
Web Address:
http://www.ecy.wa.gov/programs/wq/stormwater/wwhm_trai

ning/instructions.html






